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1. Background 


About 71% of the Earth’s surface is covered by the sea to an average depth of 3,800 m, and 64% of this is 
beyond the 200 nautical mile limit of the Exclusive Economic Zones (EEZs) of coastal states, and are 
hence beyond national jurisdiction. These ‘High Seas’ have long been seen as open-access common 
resources, and as such are particularly susceptible to over-exploitation. Until relatively recently there was 
little perceived threat to these areas and ecosystems, but human activities on the High Seas are now 
becoming much more prevalent. Some of these present significant threats, including pollution from land- 
based agricultural, industrial and urban sources, the disposal of toxic wastes such as sewage sludge, 
radioactive materials and munitions, deep-sea fishing; extraction of oil, gas and hard-rock minerals, and 
-climate change and associated alteration of ocean‘'currents. Future disposal activities that could:be 
significant by 2025 include deep ocean sequestration-of carbon dioxide (CO2), which is currently assessed: 
as one of the few feasible ways to extract CO, from the atmosphere in sufficient quantities to mitigate - 
’ global warming. 


Meanwhile, as fish stocks dwindle in the upper ocean, deep-sea fisheries are increasingly targeted. Deep- 
sea fish are long-lived, slow growing and very slow to recruit in the face of sustained fishing pressure, 
making most (perhaps all) of the deep-sea fisheries unsustainable in the long-term. Oil and -gas 
exploitation has begun, and will continue, in deep water, creating significant localized impacts resulting 
mainly from accumulation of contaminated drill cuttings. The picture for the High Seas is a dynamic one, 
therefore, and global management strategies must be flexible enough to adapt to major changes, some.of 
them unpredictable. Such strategies must also be based on sound knowledge of the taxonomy, species 
_ structure, biogeography and basic natural history ofthe deep-sea biota, which is currently inadequate. 
This weakness prevents accurate assessment of the risk to populations and species from large-scale 
mining and other disturbances. Because we know so little about this remote environment, we run the risk 
of substantially modifying the deep-sea ecosystem before we understand its natural state. 


2. International Consensus 


There is a growing acceptance within the international community that action needs to be taken to 
mitigate human impacts on High Seas biodiversity... The Global Marine Assessment (2003)! highlighted 
the current gaps in monitoring, research and reporting on the High Seas. Other international frameworks 
have proposed action, including: 


e The third UN Open-ended Informal Consultative Process (ICP), which in 2002 noted that -. 


seamounis, and other underwater features, have high levels of endemic species and constitute a 
large, as yet unevaluated reservoir of biodiversity that may be threatened by human activities. 


e The World Summit on Sustainable Development (WSSD), which in 2002 included in its Plan 
of Implementation (paragraph 31a), text which addressed the need for action to conserve High 
Seas biodiversity and resources. 


e The Convention on Biological Diversity (CBD), which in 2003” noted increasing risks to 
biodiversity in areas beyond national jurisdiction, and specified desirable actions to mitigate 
them, and in 2004* adopted a long-term target of including 20-30% of each habitat type in 
effectively managed marine and coastal protected areas. 


e International scientific forums, such as the 10th Deep-Sea Biology Symposium and 2nd 
International Symposium on Deep-Sea Corals, which in 2003 led to the "Coos Bay Statement of 
Concern" over the status of cold-water and deep-sea corals. 


1 Global Marine Assessment. UNEP-WCMC 2003. 
? Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA) UNEP/CBD/SBSTTA/8/L.11 
3 Seventh Conference of the Parties (CoP7), Kuala Lumpur, Malaysia. 


3. Overview of the Submission 


The following analysis’ summarizes what is known to UNEP-WCMC and its collaborators of the 
threats and risks to vulnerable and threatened marine ecosystems and biodiversity in the High Seas, 
and highlights options and priorities, consistent with international law and scientific and 
precautionary principles, for their protection and management. The submission therefore: 


e summarizes the status and distribution of key species and habitats that are most vulnerable to 
human impacts on the High Seas; 


e identifies the major threats to High Seas biodiversity; 
e suggests approaches to mitigate these threats; 
e discusses an approach to using existing data to identify priority areas for future work; and 


e highlights the current gaps in our knowledge and some of the groups working on all of the above. 


The submission defines the'term ‘High Seas’ to apply to all parts of the oceans that are included neither in 
the EEZs, territorial seas or internal waters of a state, nor within the archipelagic waters of an archipelagic - 
state. The High Seas are divided for descriptive purposes into pelagic (water column) and benthic (sea - 
floor) components. Further details on divisions of the marine environment are given in Annex 1. : 


4. . Summary of Key Habitats and Species 26) 


The following geographic features, habitats and/or biological communities are widely seen to be of - 
special scientific, social or economic interest: hydrothermal vents; deep-sea trenches; gas hydrates; 
seabirds (notably albatrosses); predatory fish; transboundary and other migratory fish stocks; seamounts; 
deep-sea corals; cold seeps and pockmarks; sub-marine canyons; marine turtles; and cetaceans (see 
Annex 2). 


5. Major Threats to High Seas Biodiversity 


The main threats to components of biodiversity in the High Seas are described in Annex 3. Chief among ~ 
them are pollution, over-fishing and climate change, but seafloor drilling and mining, cable laying 
activities have local impacts and alien invasive species, litter and shipping have more distributed impacts. 
These threats interact with key and vulnerable habitats and species (Annex 4) to give areas of particular . 
concern. 


6. Data gaps 


A number of gaps in information have been identified. These include an incomplete understanding of: (a) 
the effects of long-term exposure of marine biota to contaminants; (b) basic systematic knowledge about 
the majority of benthic organisms; (c) the distributions and life histories of many fishery and keystone 
species; (d) the dynamics of most deep-water food webs (including the role of microorganisms); (e) the 
distribution and abundance of High Seas taxa and ecosystems; and (f) the potential impacts of invasive 
alien species on High Seas ecosystems. 


4 Based partly on The Status of Natural Resources of the High Seas by C.M. Baker, B.J. Bett, D.S.M. Billett and 
A.D. Rogers (WWF/IUCN, Gland, Switzerland, 2001). 


is Strategic priorities 
7.1 International regulations on marine pollution 


For dumping of toxic chemicals, new remote sensing techniques (satellite imagery) could be further 
developed to provide cheap and effective monitoring of dumping. For land-based sources of pollution, 
existing indicators should be used to monitor progress towards internationally agreed targets (e.g. amount 
of POP per unit of sea water, or levels of land based sources of pollutants in marine mammal fatty 
tissues). There is a need for international regulation, best-practice definition and enforcement of penalties 
against infringements of point and non-point sources of pollution. Penalties against infringements need to 
be ‘seen’ to be enforced. eee 


7.2 International regulation of High Seas extractive industries 
a) High Seas fisheries. 


There are a number of options available to policy makers to.change the future of fisheries. These include 
reducing. quotas, phasing out subsidies, closing fisheries, establishing High Seas marine protected areas 
(HSMPAs), and improving the enforcement of international fishing regulations (e.g. by increasing 
budgets and suppressing corruption). International agreements:exist which could be built upon to provide 
a legal basis for future measures (e.g. UNCLOS, UN Agreement on Straddling Fish Stocks and Highly 
Migratory Fish Stocks). The uptake and implementation of existing FAO International Plans of Action is 
also a necessity. 


Effective monitoring, control and surveillance systems need to be implemented to ensure that vulnerable 
marine habitats or species are not negatively impacted. Current regimes could be augmented by wider 
use of vessel monitoring systems, and satellite data (to monitor illegal, unregulated and unreported 
fishing). Monitoring of High Seas fisheries and progress towards internationally recognised targets could ° 
be facilitated with simple indicators (e.g. the number of overexploited stocks versus the number of. 
commercially exploited stocks, accurate catch per unit effort indices, trends in biological parameters etc.). 


One of the key types of data necessary to better inform scientists and policy makers is the level of fishing 
effort. It is therefore essential that international regulations include the provision of fishing effort by 
companies and nations, and that a system is adopted to standardize these data for global and regional 
monitoring purposes. These steps are not only necessary to protect target and by-catch species but also to 
reduce the impacts on vulnerable ecosystems, such as coral reefs. 


b) Oil, gas and other extractive industries. 


A more holistic approach to High Seas activities is necessary and should be enshrined in international 
regulation, best-practice definition and enforcement of penalties against infringements. There should be a 
greater uptake of the ecosystem approach with regard to all activities. Within the best practice guidelines 
there should penalties for infringements should be ‘seen’ to be enforced. A priority is to engage the 
extractive industries in problem solving, to ensure the development of equitable and sustainable 
processes. 


7.3. A representative network of High Seas marine protected areas 


In the first instance it will be necessary to develop appropriate legal frameworks for the development of 
HSMPAs. These agreements should be should be legally binding (‘hard’ law). Legal processes arising 
from contraventions of this law could be enacted through existing mechanisms such as the International 
Tribunal for the Law of the Sea (ITLOS). International agreements exist which could be built upon to 


provide a legal basis for the future development of HSMPAs (e.g. UNCLOS, The Convention on 
Biological Diversity and its Jakarta Mandate). 


The Regional Seas Conventions could play an important role in providing the framework, mechanism, 
development and support for the creation of HSMPAs. The scope of application of the Conventions is 
specified in the original forming treaty, and they often apply both in areas of national jurisdiction and 
beyond. As a result, State Parties can agree to restrict their own activities on the High Seas. 


Careful HSMPA design would allow recent international agreements to be met, for example the CBD 
CoP7 resolution on the coverage of marine protected areas. However, monitoring progress towards this 
target would mot simply mean reporting the size and location of the MPA, but also an assessment and 


recording of the habitat species included. Experience has shown that’fishers and their organizations need _ 


to be included in the development and some aspects of management (e.g: monitoring) to enable effective 
and sustainable MPAs to be established. It is important to note that the development of HSMPAs on their 


own are not adequate to mitigate all of the listed threats and should be used in conjunction with other : 


measures. 
7.4 Research needs 


Many institutions are actively engaged in research directed to improve understanding of the marine 
environment and its biodiversity. Many of these manage databases that are listed in Annex 5 along with 
their appropriate Internet locators. Research gaps identified by UNEP-WCMC are summarized below. 


a) Biological data 


Major uncertainties include: hoes 
e The distribution of vulnerable habitats and ecosystems (e.g. coral and vent systems); 
e Basic systematic information about the majority of benthic organisms, 
e The effects of different toxins on marine mammals and other marine fauna; 
e The role of microorganisms (and their diversity) in food webs and aspects of biogeochemical 
cycling; 
e The distributions and life cycles of many keystone species; 
e The structure and dynamics of most deep-water food webs; 
e The biological pathways for contaminants in deep ocean ecosystems; : 


e How long-term cycles in the physical environment affect midwater and seabed communities and 
processes; 


e The links between biodiversity, productivity and other ecological processes; 

e The impact of removing top predators, such as fish, from the oceanic ecosystems; and 
e How to distinguish between natural variation and human-generated change. 

e The potential impacts of alien invasive species on different High Seas ecosystems. 


b) Fisheries data 


Fisheries data are often poor and in many fisheries there are incentives to misreport catches. Many of the 
stocks are migratory, which compounds the problem of designating appropriate reporting areas and 
interpreting data on catches and landings. On the other hand, few scientific surveys are carried out on 
even the most regularly caught commercial species, and many of these survey methods are destructive in 
themselves. Unknowns and uncertainties include: 

e Data to evaluate sustainable catch rates for many deep sea species; 

e Stock structure and recruitment for many of the multi-species fisheries; 


e The environmental impact of fishing techniques on vulnerable deep-sea ecosystems; 
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Life histories for many of the exploited species; 

The delimitation of deep-sea stocks - an urgent requirement that will probably need molecular 
genetic studies; 

Improvements in the reporting of by-catch and discards; 


The increasing interest in the exploitation of deep-sea species for natural products, 
pharmaceuticals; 


The potential impacts of alien invasive species on different fishery species; and 
The impact of over-fishing on the genetic diversity of target and by-catch species. 


The Role of UNEP-WCMC and its Partners pss 


Limited knowledge of the distribution of marine species and habitats, and the impact of human activities 
on High Seas biodiversity, prevents accurate risk assessment and the prioritization. of management 
interventions. UNEP-WCMC's role is to encourage and enable the acquisition, organization and sharing 
of information, and the discovery of meaningful patterns that can support the international community in 
its efforts to negotiate binding agreements and best-practice guidelines for. all activities that impact the 
High Seas and the components of biodiversity therein. Our suggested priorities; plan of work, and links 
of collaboration with others are as follows. “ 


UNEP-WCMC Marine and Coastal Programme is proposing to integrate: its in-house marine species 


and habitat datasets with data on the distribution of High Seas species and critical habitats 
including seamounts. Using global, spatially-referenced fisheries data from the University of 
British Columbia to ascertain the distribution of fisheries gear and’ working closely with the 
FAO’s gear technology unit to understand the potential impacts of gear types, UNEP-WCMC 
will produce tools to facilitate the identification of candidate High Seas Marine Protected Areas. 
The major outputs would be to produce: 


e Internet-accessible datasets and maps of habitat distribution (corals, seamounts, thermal vents 
etc.) that can be used in research programmes and private sector planning activities. This. 
would allow for the production of large-scale maps that will reveal patterns of biodiversity 
and endemism on seamounts and other critical habitats; and . 


e a report on the spatial distribution patterns of marine biodiversity in relation to critical 
underwater habitats. This would facilitate the prioritization of. regions / locations as 
candidates for High Seas Marine Protected Areas. Bee 


UNEP Coral Reef Unit: The CRU is currently producing a report on deep-water and cold-water coral 


ecosystems. This will include the most up-to-date and comprehensive compilation of known 
deep-water coral reef locations world-wide, and will provide justification for action. It is already 
clear that such reefs suffer from anthropogenic impact (such as trawling, mining and cable- 
laying), but are also susceptible to natural or longer-term changes and fluctuations in 
environmental conditions (e.g. currents, nutrient supply, etc., often effected by climate change 
and shore-based pollution). A systematic approach is also needed to identify, assess and evaluate 
the state and threats of marine habitats in areas beyond national jurisdiction. Here, the Regional 
Sea Conventions could play an important role — for example, Contracting Parties under the 
OSPAR Convention have developed criteria for selection of species and habitats, and have 
applied these in listing threatened and declining species and habitats in the NE Atlantic. show 
case examples) of the known state and threats of this ecosystem. 


International Coral Reef Action Network: As an operational network of the International Coral Reef 


Initiative (ICRI), ICRAN’s mandate is to implement ICRI’s Framework for Action. It is 
concerned with the conservation and management of coral reef ecosystems and their importance 
to the livelihoods of coastal communities. Therefore, under circumstances where coral reef and 
associated ecosystems are located in areas beyond national jurisdiction ICRAN and its 
partnership would advocate the responsible management of these systems. 


Annex 1: Divisions of the marine environment. 


The marine environment can be divided into benthic and pelagic components. The benthic environment is 
the bottom of the ocean, and most species of marine organisms live on or in the seafloor. the pelagic environment 
includes the ocean water itself. In the pelagic environment are two percent of the total number of marine 
species; these organisms either float or swim. The pelagic environment can be divided into two zones: 


a) The neritic zone extends from the water edge outward to the point where water depth is 200 
m.(660 ft). The outer boundary is close to the edge of the continental shelf. Seaward of that 
boundary is the oceanic province which includes all the water from surface to bottom of most of 
the ocean volume. The neritic zone includes high biomass shallow waters; they receive large 
amounts of sunlight as well as abundant nutrients from coastal upwelling or from land sources. 
This zone is subject to the set of circumstances that affect the coastal ocean. 


b) The oceanic zone has been subdivided into a number of subunits on the basis of depth and light 
penetration, as follows: - 
e Light penetration: 
© Euphotic - top 100 m or less; good light penetration; photosynthesis. 
o Disphotic — 100 to 1,000 m. A tiny amount of light is measurable, but little or no 
photosynthesis is possible. Siete 
o Aphotic — 1,000 m and deeper, no light. 


o Epipelagic - Surface to 200 m; includes the euphotic zone. Near the base of this zone 
the oxygen content begins to decrease downward and nutrient levels increase 
downward. 

o Mesopelagic — 200 to 1,000 m; includes O2 minimum water and very high nutrient 

: - levels. Essentially no light but some fish with ‘very large eyes may be able to detect 
some. Inhabited by bioluminescent organisms. Deep Sieeee layer 
Bathypelagic —1,000 to 4,000 m 


Abyssopelagic — 4,000 to 6,000 m. These two zones contain 75% of the water in the 
ocean. There is no light. Most of the life forms are bacteria or predators. 


Annex 2: Status and spatial patterns of biodiversity on the High Seas. 


Today it is thought possible that there are more species in the deep sea than in all the other environments 
on Earth combined. The previously unsuspected high diversity of the deep-sea floor was first revealed in 
the late 1960s, and remains a major focus for current deep-sea research. In addition to the discoveries of 
high species richness, more-recent 'mapping' studies are revealing a wealth of different habitats in the 
deep sea. It is only 25 years since the startling discovery of deep-sea hydrothermal vents and the exotic 
biological communities that surround them. 


The deep-sea environment remains rather poorly studied and understood, however - only some.0.0001 % 
of the deep-sea floor has been subject to biological investigations. ‘The situation is little better in the 
rather more accessible upper water column of the open ocean. Major, fundamental discoveries continue 
to be made, for example: unexpectedly high levels of primary production, the discovery of the pico- and 
nano-plankton and the prochlorophytes, microscopic plants which are.now thought to contribute:almost as 
much to primary production in some regions as all previously known primary producers combined. 


Studies of diversity in pelagic communities have revealed some consistent trends related to depth and 
latitude. The number of pelagic species in the total water column increases from high to low latitudes. 
The number of species present also increases to a maximum at around 1000m and slowly. declines to 
greater depths. The relatively species poor.assemblages that occur at high latitudes tend to. be dominated 
by a very few species. As one moves towards lower latitudes the: number of species increases, but the 
dominance decreases. The same trend occurs with increasing depth, at least to a depth of 1000m. 
However, these trends run counter to the. trends on productivity. Where productivity is higher, for 
example where there is upwelling- the assemblages become less species rich and the dominance by few 
species increases. s 


Fewer data are available for the benthic systems, especially for depth of 3km or more. What trend data 
there are often varies considerably by taxa and depends on the basin that is-under scrutiny. The general 
rule of thumb is that the actual numbers of species and the number of specimens actually decrease with 
decline at depths below 1-2 km. A detailed study of animals on the deep-sea floor off the eastern United 
States led to predictions that the global deep-sea floor alone might harbour several’ million species. 
Currently it is estimated that approximately 98% of known species are benthic. 


Annex 3: Threats to High Seas Species and Habitats 


The past 50 years have seen tremendous advances in the marine biological sciences. Research was 
stimulated initially by basic questions - the functioning of the sea, relationships with climate conditions 
and life processes - followed by the need to solve applied problems related to food production, 
conservation and the impacts of mining, climate change and pollution. Most research has concentrated on 
coastal and offshore waters; research on the High Seas - including the deep sea - has been far more 
limited. However, the deep sea is increasingly subject to anthropogenic impacts: nuclear waste dumping 


| 


and fishing. The spread of fisheries into the deep sea has undoubtedly had the greatest ecological impact. - 


to date, both on the target species and on marine habitats and communities generally through disturbance 


and by-catch. The following section describes some of the major threats to biodiversity on the High Seas.: 
It is not intended to be an exhaustive list but rather a brief'description of the anthropogenic pressures that: 


may impact on the key species and habitats. Refer to Appendix: 3 for a list of some of the research 
initiatives currently underway. ; ; 


a) _ Alien species 
The primary means of prevention of ballast-mediated aquatic invasives is through exchange of ballast. 


water on the High Seas. At present mid-ocean ballast water exchange remains the primary treatment 
option recommended for international ship traffic. .In most parts of the world ballast water exchange is 


1 


~~ still on a voluntary basis, but some countries are considering the possibility of a mandatory approach. - 
Whereas numbers of individuals in some taxonomic. groups were drastically reduced by water ballast 


exchange, others groups were not significantly affected. Given the potential high biodiversity coupled 
with the very restricted understanding of the High: Seas, this raises the question of what could: be the 
potential impacts of such a recommendation. It has not been possible to identify evidence of such 
research at this stage, although it is perhaps a question that should be asked. 


b) Cable-laying activities 


The cables may come to rest_on hard bottoms, sink into softer substrates or be ploughed into deeper 
layers. The local impact remains limited, and even the ploughing effects of the sediment turnover, and 
blanketing effects a path no more than a few metres wide. Disturbed areas are recolonized relatively 
quickly. 


c) Litter 


Despite regulations controlling the disposal of litter at sea, considerable quantities are still observed at sea 
and washed up on beaches. There are many records of turtles, whales and large fish being entangled in 
pieces of fishing line or being choked by plastic. While such mortalities are probably a relatively small 
supplement to those resulting from other activities, they are avoidable and are contributing to the 
population declines of some species, such as turtles. 


d) Shipping 


Currently activities associated with shipping are not of high concern. Considerable advances in reducing 
discharges have been achieved through MARPOL. Losses of vessels at sea have neither declined nor 
increased, despite marked increases in the sizes of ships and in the volumes of goods and bulk cargoes 
being transported, and are also more likely to occur inshore than offshore. The volume of ship movements 
are likely to continue to increase as global population increases. 


e) Pollutants 


Many of the anthropogenic substances now being manufactured by industry, do not occur naturally in the 
environment. These synthetic compounds are often specifically selected for manufacture because they are 


both persistent and highly toxic to biota. The introduction of such substances into the marine environment 
seldom has predictable results, especially those (e.g. PCBs) that readily dissolve in lipids (i.e. are 
lipophilic). These tend to accumulate within body tissues and tissue concentrations tend to increase along 
food chains (i.e. they are biomagnified). Some of these compounds are highly specific in their toxicity 
(e.g. the effects of TBTs on molluscs), but by removing specific groups of organisms they disturb food 
webs and disrupt ecosystem structure. Recent evidence indicates that a wide variety of these substances 
can also disrupt the functioning of hormonal systems (endocrine disruption). Table 1 summarizes the 
toxicological effects of a selection of these substances. 


Heavy metals. Compared to terrestrial ecosystems, oceanic food chains tend to have more links and 
cross links, which means that even under pristine conditions top predators and some detritivores 
naturally accumulate higher concentrations of heavy: metals. Enhancement of these:naturally high: 
levels by anthropogenically-derived contaminants. may have two widely differmg outcomes: . 
firstly those species with a high tolerance are unlikely to be affected by the anthropogenic . 
increases, as is clearly the case for species living in the vicinity of hydrothermal vents, while 
secondly, for species living close to the limits of:their physiological tolerance, particularly at 
certain stages in their life cycles, quite small anthropogenic supplements may cause severe 
physiological stress. Considerable reductions in anthropogenic inputs of heavy metals have 
already been achieved through abandonment of ocean dumping and the implementation of 
MARPOL regulations. While progress in these activities should be maintained, greater emphasis. 
should be placed on reducing atmospheric inputs. Priority should be given to: reducing Tey 
nos and to the identification of the major anthropogenic sources. ; 


Polychlorinated biphenyls. Concentrations of PCBs in oceanic fauna are low relative to those observed - 
in biota from heavily contaminated inshore environments. High, but very variable, concentrations 
of PCBs and organochlorine compounds have been identified in whales. Any. measures that 
successfully reduce inputs and concentrations in inshore environments, will also reduce 
concentrations in the open ocean. Current limitations on the manufacture of PCBs should: be 
extended and greater consideration should be given to the destruction, both of PCBs in storage 
and PCBs still in use. 


Polycyclic aromatic hydrocarbons. The vulnerability of organisms to PAHs.often increases at certain 
stages of the life cycle and fecundity may be reduced. With the extension of the hydrocarbon 
industry into deep sea environments, concentrations of certain PAHs can be expected to increase 
locally unless careful controls are placed on their release. The impact of these substances on 
species from the shelf seas ranges from interference-with immune systems, to the mimicking and 
disruption of hormonal functions, to direct toxic effects. 


Other persistent organic contaminants. Traces of persistent organic contaminants are ubiquitous in all 
compartments of the deep ocean ecosystems. However, as many of these compounds are uniquely 
anthropogenic their source must be human activities. It is suspected that high concentrations of 
some persistent organic contaminants could be leading to pathological responses, for example 
through the depression of immune response. 


Radionuclides. The impact of radionuclides on oceanic environments continues to be of considerable 
concern to many countries. Most of the inputs have resulted from the testing of nuclear weapons, 
the dumping of wastes in deep water, the floundering of nuclear warships, accidents during 
transportation and discharges from coastal installations. The majority of these inputs have been 
drastically reduced. Monitoring has focused on the spread of contaminants from these sources; 
there have been no studies on their in situ impacts on biological communities. While there is 
evidence for slight leakage leading to contamination of biota (but not sediments) particularly 
detritivores, there must be concern as to the long-term impact of these sources. 


Carbon dioxide (CQ,). One of the options for storing CO) (a greenhouse gas) is in the deep sea. It is 
possible to dispose of it in different in several different states (gaseous, liquid or solid) depending 


on the depth and temperature of the water. All three may pose severe localized disruption to the 
local environment and any species that may come into contact with it. 


Table 1: A summary of the toxicological effects of a range of contaminants occurring in the ocean 
environment. 


Polychlorinated biphenyls 


Dioxins and.furans 


Hexachlorobenzenes 
DDT 
Toxaphenes 


Chlordane 
Dieldrin 


Tributyltin 


Polycyclic aromatic 
hydrocarbons 


Pe mn ee keep. ESS... eee 


| CONTAMINANT EFFECT 

| Mercury Nerve toxin, particularly damaging to developing young. Reduces plant 
growth. Damages gills and disrupts gut absorption and chemoreception in 
fish. Strongly bioaccumulative. 

Cadmium | Affects growth and larval development. Upsets ionic control and calcium 
metabolism in fish. Accumulates in kidneys and liver of higher animals 
and disrupts calcium and vitamin D metabolism. 

Lead Damages central nervous system, particularly when the brain is growing. 


Accumulates in the gills, liver and kidneys of fish and reduces larval 
survival. 


Highly accumulative. Effects depend ‘on chemical structure; co-planar 
forms are most toxic. Generally immunosuppresive, some are carcinogens 
and/or hormone disruptors. 


Carcinogenic. Immunosuppressive: Disrupt reproduction. Generally more 
toxic then co-planar PCBs. 


Inhibit haem synthesis and cause porphyria. Brominated flame retardants 
Toxicity not understood. 


Hormone disruptor. Affects liver enzymes. Causes eggshell thinning in 
birds. 


Affect nervous system, particularly in fish that become hyperactive and . 
loose balance control. 


Neurotoxic. Carcinogenic. Disrupts immune and reproductive system. - 


Carcinogenic. Mirex Affects reproduction and induces cancers in 
laboratory animals. 


Hormone disruptor, particularly in gastropod molluscs. 


Wide range of subsiances, some are carcinogenic and/or mutagenic. 


f) Exploitation of marine resources 


The High Seas and deep water areas of the world’s oceans harbour living and non-living resources. There 
has been growing pressure on these resources as fishing fleets increasingly move to the High Seas and 
extractive industries develop technologies that will enable profitable exploitation of these areas. 


Seafloor drilling. Oil and gas drilling. Regular impacts by drilling are introduced into the sea by the 
discharges of drill cuttings and production water. Recent studies have demonstrated that 
communities are disrupted up to 750 m from the platform and diversity only appears normal after 
1500 - 3000m from the platform. Contamination can spread 2 to 6 km from the platform after 6-9 


years. 


High Seas Fisheries. Open ocean fishes, especially those inhabiting deep water tend to be vulnerable to 
overexploitation, because they are at the ends of long food chains, are slow growing and have low 
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fecundities. Evidence is beginning to emerge that the sorts of mechanical damage being inflicted 
upon benthic habitats and communities by trawling is also being inflicted on some of the deeper 
ecosystems. The initial indications are that these impacts may not only be quite extensive already 
but may also be more persistent. Several core samples and seabed photographs have shown clear 
signs of disturbance, including plough marks, the burial of sponges, strong odours of hydrogen 
sulphide and snagged nets. There are no data specific to the Atlantic that indicate how long the 
scars from trawling persist in deeper water, but in the Pacific an experiment was conducted to 
investigate the impact of possible seabed mining. This experiment showed that plough marks 
were still clearly visible after seven years and that the macrofaunal populations still showed clear 
signs of perturbation. 


The technical challenges posed by the exploitation of deepwater stocks means that they tend to be 
fished once other more accessible stocks no longer provide adequate-returns, either because of 
over fishing or because quotas have been filled. Thus fishing for the deeper-living species tends 
to be more intermittent, less predictable and so less manageable than.shallow-living stocks. Deep- 
living fish assemblages are highly diverse and there are markets for only a few of the species. 
Hence by-catches and discard rates tend to be high. Recent research has shown that fisheries 
targetting predatory species have been severely effected over the last few decades. For example, 
scientists have shown that the abundance of top predators, such as ‘halibut, cod and sharks, in the 
North Atlantic have decreased by two-thirds over the last 50 years. 


The main problems associated in the governance of these stocks is that not all nations comply or 
have acceded to the 1995 "Agreement For the Implementation: of the Provisions of the United 
Nations Convention on the Law of the Sea of 10 December 1982 relating to the Conservation and 
Management of Straddling Fish Stocks and Highly Migratory Fish Stocks". There are also High 
Seas fish stocks that are neither highly migratory nor straddling and which remain under 
conditions of open access, as they are not formally covered by the 1995 UN Fish Stocks 
Agreement. Although this problem pertains to a very small percentage of the total global marine 
catch, it should not be considered minor from a biodiversity perspective. Unless the problem is 
addressed the fate of these stocks is no different to that of any others that lack adequate 


management. 


Climate change 


While there are close linkages between benthic, pelagic and climatic processes, it is difficult to predict 

the impact of climate change on deep-sea benthic ecosystems. We can be certain, however, that regional 
changes in primary production will alter standing stocks in the food-limited, deep-sea benthic ecosystem 
lying far below. Species ranges and deep-sea patterns of biodiversity may also be altered. 
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